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řżƟřƿſŚƀůƂǀŤƾƯƾŶƳƺƃěřǀƺǀƿƳŚƷŶǀƯżƾƶºŝźºŬƴƯŶºƴƳřƺţ
řƿƕƺƸţŵŚŬƿƀƠƴţƞƘƋƹŢƸŝŢſƺŞƾšŹƺºƇŹŵƹƵŶƃ
ĮŤƀŝřƹƲƯżƯƝźƈƯƾřƿŶºƴƴĩŵŚŬÏÑřźºŝƺŬŤƀºūřŸºƫƽ
ƿĪƀţƖŝŚƴƯƲŤƟŚǀƴƾźŤưĩƉŹřƺƗƶĩƽŚŝƶŤºƃřŵưƷřŶƴºƃºǀŢ
ƳřƹřźƟƾŵŹřŵĭƖŝŚƴƯǀƷŚƾřŻřƿůƲǀưƷřŦǀƳřƹřźƟŢƾŶºƳŹřŵ
ƵŵřŵƱŚƄƳĭƶĩƵŶƃǀƳŚƷŚƾƹŚůƶĩƽƯōǀƫřŶĮǀƟŚºĩƲƾŶƴºƃŚŝ
ºƯƾĪƀºţřŹśŚºƸŤƫřƹŵŹŵŶºƴƳřƺţǀŶºƴƷŵƲÏÔÏÒƹÎÒŻř
ŚŬƳōƾƿţŚƃŹřżĭƶĩƾƴŞƯƾŝŚºƸŤƫřŶºƋźºŧřźŝƾĪƀºţƹǀƴƾŻř
ƯōǀƫřŶĮǀƲƴƯŤźƄƵŶƃźƏŻřƟƾƮƷŗŶƫōƹżƴŝºǀƱōŹŵŵƺºūƺƯŶ
ƳǀƇŚųżǀŝŢƾƀºůƾŵŹřŵƶºƘƫŚƐƯŹŵƽŹżţźºŧřźºƋŚůºƿƢ
ŰƯǀƐƾƯōǀƫřŶĮǀƶƳŚŤºſōźºŝƲƽƵŶºƃŚºƤƫřƲƯżºƯƹŵŚºůŵŹŵ
ƫŚƯźƟƎſƺţǀƁƺƯŹŵƲŚƷƽŹƺºſƽŚºƯŻōŵŹƺºƯźºƳƿŹřźºƣƂ
ŢƟźĭżƯƿřŢƿřŹŵƶƘƫŚƐƯƲƿƲŵƺŝƶĩŢƔƬƛŚƷƽƹšƹŚƠŤƯ
ƯōƮĩǀƫřŶĮǀƲƾſŹźŝŶºƃţŚºƃŹřżĭƾƶºĩŵŹřŵŵƺºūƹƱŚƄºƳ
ƾƯŶƷŵŢƔƬƛŚƷƽǇŚŝƽƯōǀƫřŶĮǀƲƯƾƯƺưƀºƯŹŚºŧōŶºƳřƺţǀŢ
ºſƶŝŚƄºƯǀƳŚǀřƱŶºŝŹŵřŹŚƷŶƿŚưƳŵŚºŬºƿŶÏÐºƴĤưƷǀƲŻř
ŚŬƳōƾƿƯōƱŚưŤųŚſŹŵƶĩǀƫřŶĮǀźºŝƹƶŤºƃřŵŵƺºūƹżĩƺƬĭƲ
ƫŚƘƟǀŢżƳōƿƮŚƷƽƵŶƘưƫřŻƺƫŢºſřŹřŸĭźŧřƮƷÏÐƹÏÏřŸºƫ
ƺųżĩƺƬĭŢƔƬƛƱÏźųōŻřžěŢƗŚſƿŹżţƲƿƢƳƹºǀżƱŻƹ
ůǀŻřŶºƘŝƹƪºŞƣšŚƳřƺƵŹƹŵƽŹżţºƿƢƯōǀƫřŶºĮǀƲºƿƫŚºſŚǀƲ
ƵŹřŶƳřĭǀźƽŵźĭƿŶ

ƁƹŹſŹźŝƾ
ŹŵƶƘƫŚƐƯƲƿřƽƾŝźŬţŻřÓÍƁƺƯźſƽŹƺſźƳƱŻƹŚŝ
ÐÍŚţÐÒƭźĭŶºƃƵŵŚƠŤſřƁƺºƯŚºƷŚƴºƃƹŹƎƿřźºƃŹŵƿƹƾ
ƾƨƿŹŚţÎÏŹŵŹŵƹžƠƣŹŵƶŤƗŚſƶūƽŢºŝƺƏŹƹšŹřźºů
ƶĮƳŜſŚƴƯŝřŸƛƹśōƹŶƳŶƃƽŹřŵƶŢƟŚƿŹŵƶƳřŵřŻōšŹƺƇ
ŶƳŵźƧƁƺƯƶŝŚƷŹŚƸģƵƹźĭÎÒŚţƾƿŶƷŚºƃƵƹźºĭƪƯŚºƃƹ 
ƛƶƫřŢưƘƳźŤĩŵǀƾŞřŹŚƨưƷƹƱ
 
ƶƬŬƯƾĪƃżěƭƺƬƗƵŚĮƄƳřŵƾƄƷƹĦěƾưƬƗƽƾƳŚƯŹŵƾŤƃřŶƸŝšŚƯŶųƹƱŚºŬƳŻƹŵƵŹƽÏÎƵŹŚưƃƽÕÖŶŤƠſřƹƲưƸŝÎÐÖÏ 
ÕÔ
ÐƵƹźĭƯōǀƫřŶĮǀƲÎÍÏÒƹÒÍƯǀƬƾƭźĭĩźŝǀƭźĭƺƬƮǀƀƤţ
ŶƳŶƃƶºƘƫŚƐƯŹŵƽŚƯŻōºƿƄƾŢºƸūŚºƯºƿŜºſŚƴƯŻŵƲŤƟŚ
ŹżţƶĩŶƃƵŶƷŚƄƯƿŢƔƬƛƢǇŚŝƽÒÍÍƯǀƬƾƭźĭźŝĩǀƭźĭƺºƬ
ƯōǀƫřŶĮǀůīźƯƶŝźŬƴƯƲǀŶºƃšŚºƳřƺƯōǀƫřŶºĮǀƲŢĩźºƃ
ſǀŚưĮŝƶƶƳřŻƹŹŹƺƏƫŚſŹŵǀƹƵŶƃƪůƲƶŝšŶƯƿƶºŤƠƷĨ
ŝƶƣŚƠƇƱƹŹŵšŹƺƇƾŢƗŚſŹŵÖŚţÎÍŹżţŮŞƇºƿƢºƃŶ
ŶƷŚƃƵƹźĭƮƷƏƾřƿšŶƯƲƫŚºſǀƲŢºƟŚƿŹŵŵƺºưƳŻřŶºƘŝ
źųōƿŹżţƲºƿƢÑÍƯǀƫƹźĪǀźºŤƲǀƫŚºƯźƟÒÏƞºĩƶºŝŶºƇŹŵ
ƶŬƴěƽŚěƽŞƤƗƾƹƵŶºƃƢºƿŹżţŵřŶºƘţǈƗºƿƮŻřƾºƃŚƳŵŹŵ
ŝƲǀƫŚƯźƟƢƿŹżţƶŢƄěŢſƺěƱŵźƧƖưūšŹƺƇƿŝŚƶšŹŚºŞƗ
ŵƿƱŵźººĩŻƺººƣźººĮ(Flinching)ƢººƿŹżţƪººŰƯƱŶǀƀººǀƫƹ
(Licking)ŹŵÎÏƳŚººƯŻƵŻŚººŝƾÒƣŵǀŻřžººěƶƬººƇŚƟǈŝƶººƤ 
ŹżţƿƫŚƯźƟƢǀƲưƃŚŹŢŞŧƹƁƃŶÎÑÖřźŝƵƹǈƗºƿŹŵƲ
ƵƹźºĭƭŚºưţŚºƷƵŹƹŵƱŚºƿŚěƽŚºƸŤƳřƹřŶºŤŝřŹŵšŚºƳřƺǀůƱŻƹ 
ÏƢºƿŹżţƲƿźºųōŻřžěŢƗŚſƾƫŚºŤǀŬƿŵƽƹŻřźºţƎºſƺţ 
ƩŶƯSartoriusGEÏÎÏƱŚưƫōƵŻřŶºƳřŶºƃŢºŞŧƹƽźºǀĭ
ƴĤưƷǀƵŻřŶƳřƲƱƺųŶƴƣƽźǀĭÏźųōŻřžěŢƗŚſƿŹżţƲºƿƢ
ƁƹŹƶŝƹŢǀƧŻřƵŵŚƠŤſřŚŝƀĩřżĩƺƬĭǀƶĩŢƟźĭšŹƺƇŻřŶ
ƩƺºƏŹŵƵŶƃŵŚŬƿřƾĮƳŹƩƺƬŰƯŹƺƳśŸūƱřżǀƯƂŬƴſŚŝ
ũƺƯÒÏÍŵƺŝźŤƯƺŤƟƹźŤƨĜſřƎſƺţźŤƯƺƳŚƳŝšŚƗǈƏřƶŢºſŵ
ƫŚƳōƽŹŚƯōƱƺƯŻōƎſƺţƵŶƯōǀżŹřƹƿžƳŚƿƶƟźƐĪANOVA ƹ
ŢƀţƤƘţǀŞƾĩƺţƾ ŢºƟźĭŹřźºƣƾŝŚºƿŻŹřŵŹƺƯºƴĤưƷǀƲŹŵ
ƵƹźĭƭŚưţůƱŻƹŚƷǀƳřƺŚšŻřƪŞƣŹżţƕƹźƃºƿƯōƢǀƫřŶºĮǀƲƹ
ƱōŻřŶƘŝřŶƳřŻƵĭǀźƽŚŤƳƹƿŻƺţŻřƪƇŚůŪƿƱƺƯŻōĨưĩƶŝƲ
 TūƹŻƾŚƤƯƿŵźĭƶƀƿŶƹÍÒÍP<ƴƘƯŶůƾšƹŚƠţŹřŵŹŵŚºƷ
ŶƃƶŤƟźĭźƔƳ

ƿŚƷƶŤƟŚ
źŤƯřŹŚěŚººººƷƽƱŻƹƱƺººººųŶººººƴƣƹǈƗŵřŶººººƘţººººƿƮŵŹŵ 
FlinchingƹLickingºººƃŚƳƾŹżţŻřºººƿƫŚºººƯźƟƢǀƲŵŹŚºººƸģŹ 
ƯōŶƷŚººƃƵƹźººĭǀƫřŶººĮǀƲÎÍÏÒƹÒÍƯǀººƬƾƭźººĭźººŝĩǀƭźĭƺººƬ 
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Mean SE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ÕÕ 
ƱŚºưƷƱŻƹƅƺƈºųŹŵŹŵƶºĩƶºƳƺĭŹřŵƺºưƳÎƵŵřŵƱŚƄºƳ 
ƯōƲƯżƯƝźƈƯŢſřƵŶƃǀƫřŶĮǀŢºƔƬƛŚºŝƲÒÍƯǀºƬƾƭźºĭ 
źººŝĩǀººƴƘƯƂƷŚººĩƶººŝźººŬƴƯƭźĭƺººƬƾƱŻƹŹřŵ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 
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ŹřŵƺưƳÏŚƤƯƿƶƀƽƯǀĮƳŚǀƲMean SEƱƺųŶƴƣÏźųōŻřžěŢƗŚſƿŹżţƲƿƵƹźĭŹŵƢŚƷƽŹżţƞƬŤŴƯƿƯōƶƳřŻƹŹƢǀƫřŶĮǀƏƲƾƿƶŤƠƷĨ
ƜţǀǀƴƘƯźƾŹřŵƽůƱƺųŶƴƣŹŵřŹǀŝšŚƳřƺƶƳŵƺūƹǀŵŹƹŚ

ƪĪƃƢŝŚƐƯÐŹżţƿƯōƢǀƫřŶĮǀŢƔƬƛƶſźƷŹŵƲÎÍÏÒƹÒÍ
ƯǀƬƾƭźĭźŝĩǀƭźĭƺƬŝƶŻƹŵƶºŝƶŤƀºŝřƹšŹƺºƇŚƤƯŹŵºƿŚºŝƶƀ
źŤƯřŹŚěŶƷŚƃƵƹźĭLickingƶŤƀºūźŝƪĪºƃƶºŝřŹřƽƂƷŚºĩ
ƄŴŝǀŶƂƷŚĩřƿŢƯǈƗƲŵŚºůŻŚƟŹŵŵŹŵƵƹźºĭƶºſźºƷŹŵ
ţǀƴƘƯŹŚưƾŵƺŝŹřŵÍÍÍÎÍP<ƲƯżƯŻŚƟŹŵŝƶŚƣŵżūƿƢÐÒŚºţ
ÑÍŹŵƹÒƣŵǀřŶŤŝřƶƤƾƿŚěƹƿƳŚƾřƿƤŝŹŵƶƬůźƯƲºǀƶƽŚºƣŵƿƢ
ƵƹźĭŹŵŵŹŵŚƷƾƿōƶĩƯǀƫřŶĮǀŢƔƬƛŚŝƲÎÍƹÏÒƯǀƬƾƭźĭźºŝ
ĩǀƭźĭƺƬŹŵƿŶƳŵźĩŢƟŚŚƤƯŹŵƿŶƷŚºƃƵƹźºĭŚŝƶƀŵƺºŝźºŤưĩ
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ĩǀƭźĭƺƬƃŚƳŵŹŵƾƫŚƯźƟŻřǀƲřŹŚºƣŵƭŚºưţŹŵƿƱƺºƯŻōƢŹŚºƸƯ
ŵƺºưƳÍÍÍÎÍP<ºŝƲǀƫřŶºĮǀƯōƢºƿŹżţƶƶºŝƶŤƀºŝřƹšŹƺºƇ 
ŹŵŻŵŵźººĩŹŚººƸƯřŹźŤƯřŹŚººěƲººƿřŶƷŚººƃƵƹźººĭŚººŝƶƀººƿŚƤƯ 
ƲƯżƯŻŚƟŹŵƱřżǀƯƵƹźĭŹŵźŤƯřŹŚěƲƿřƵŶºƴƴĩŢºƟŚƿŹŵƽŚºƷƽ
ƲǀƫřŶºĮǀƯōÎÍÏÒºŝƹƶƵĦºƿƹÒÍƾºƬǀƯƭźºĭźºŝŹŵƭźĭƺºƬǀĩ 
ŢºƟŚƿƂƷŚºĩŶƷŚƃƵƹźĭŚŝƶƀƿŚƤƯƢºƿŹżţźºŧřƅƺƈºųŹŵ
ŢƄºěŢºſƺěƱŵźºƧƖưūźŤƯřŹŚěźŝƲǀƫřŶĮǀƯō(Flinching)
ƪĪºƃŹŵƶĤƳŚƴģÑƲǀƫřŶºĮǀƯōƢºƿŹżţŢºſřƵŶºƃƵŵřŵƱŚƄºƳ
ºŝƶŵŹŵŢºƯǈƗƲºƿřƂƷŚºĩŜºūƺƯŻŵƶºŝƶŤƀºŝřƹšŹƺºƇ 
ŶºƿŵźĭŶƷŚºƃƵƹźºĭŚºŝƶƀºƿŚƤƯŹŵƲƯżºƯƹŵŚºůŻŚƟŹŵƶºĩ 
ŢºƔƬƛŹŵŵŚºůŻŚºƟŹŵŵŹŵƂƷŚºĩƽŚºƷÏÒƹÒÍƾºƬǀƯƭźºĭ 
ƛƶƫřŢưƘƳźŤĩŵǀƾŞřŹŚƨưƷƹƱ
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ƯōŢƔƬƛŚŝƲǀƫřŶĮǀÏÒƾƬǀƯƭźºĭźºŝƂƷŚºĩŦºƗŚŝƭźĭƺºƬǀĩ
ƾƴƘƯŢƯǈƗŹřŵFlinchingƢƿŚƣŵŹŵÏÒƹÐÍƲǀƫŚƯźƟƱƺƯŻō
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ÍÍÎÍP<
0
10
20
30
40
50
60
70
80
90
100
0 5 10 15 20 25 30 35 40 45 50 55 60
Ä¬Ì«{ ½Z»
ªË
ed
ve
ÉZ
a½
|Ì
Ì·{
Y| 
e 
 
 

ƪĪƃÐƯǀĮƳŚǀƲMeanSEŤƯřƁŹŚưƃǀŝŵŹŵšřŻŚƶšŹƺƇLickingŹŵÑŚƯŻōŢŰţƵƹźĭƿƂŶƷŚƃƔƯōǀƫřŶĮǀƲÎÍƯǀƬƾƭźĭźŝ
ĩǀƭźĭƺƬŸƯōǀƫřŶĮǀƲÏÒƯǀƬƾƭźĭĩźŝǀƭźĭƺƬŶƯōƹǀƫřŶĮǀƲÒÍƯǀƬƾƭźĭĩźŝǀƭźĭƺƬƇ
0
10
20
30
40
50
60
0 5 10 15 20 25 30 35 40 45 50 55 60
Ä¬Ì«{ ½Z»
d
ad
Â
a½
{¯
¼
m{
Y| 
e


ƪĪƃÑƯǀĮƳŚǀƲMeanSEŤƯřƁŹŚưƃǀŝŵŹŵšřŻŚƶšŹƺƇFlinchingŹŵÑƵƹźĭŚƯŻōŢŰţƿƂŶƷŚƃżƯōǀƫřŶĮǀƲÎÍƯǀƬƾƭźĭźŝ
ĩǀƭźĭƺƬ¨ƯōǀƫřŶĮǀƲÏÒƯǀƬƾƭźĭĩźŝǀƭźĭƺƬƑƯōƹǀƫřŶĮǀƲÒÍƯǀƬƾƭźĭĩźŝǀƭźĭƺƬ¸.ŹżţƿƯōƢǀƫřŶĮǀŝƲƶŜūƺƯŻƹŵƶŝƶŤƀŝřƹšŹƺƇ
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ŚƤƯƿŵźĭŶƷŚƃƵƹźĭŚŝƶƀƿŶ
źŧřƁƺƯŹŵƲǀƫŚƯźƟŻřƾƃŚƳŵŹŵźŝƲǀƫřŶĮǀƯōƽŹƺſƽŚƷźƳ 
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ŦŰŝ
ŹŵřƿƶƘƫŚƐƯƲźŧřŢƔƬƛŚƷƽÎÍÏÒƹÒÍƯǀºƬƾƭźºĭźºŝ
ĩǀƯōƭźĭƺƬǀƫřŶĮǀƲźŝƫŚºƯźƟƎºſƺţƵŶºƃŚƤƫřŵŹŵǀºſŹźŝƲƾ
ŵźĭƿŶŹżţƿƣŚƠƇƱƹŹŵƢƾƯōǀƫřŶĮǀƲƁƺƯŹŵŚƷƽŹƺſƽźƳ
ǈƗƿƮŵŹŵŚƳƃƾŹżţŻřƿƢƫŚƯźƟǀŹŵřŹƲƿƶºŝƶŤƀºŝřƹŶƳƹŹĨ
ŻƹŵƂƷŚºĩŵřŵƫŚºƯźƟƱƺºƯŻōǀŤƀºŴƳƲǀºſƹƶºŝŹŚºŝƲǀƶƬƽ
ŝƹŵǀƳŵƹƱƺƀǀƟźƘƯžƾŵźĭƿŶřƿƹŵŵƺūƹŢƬƗƶŝƱƺƯŻōƲ
ůŹŵřŻŵŹŵħźºŰƯƶŝŲſŚěšƹŚƠŤƯŻŚƟǀƶºūƺţŵŹƺºƯšŚºƳřƺ
ŤƟźĭŹřźƣŢſřƶżƯƿƫŚƯźƟƱƺƯŻōŢǀƫŶºƯƶºĩŢſřƱōŹŵƲƾ
řźŝƽƶƘƫŚƐƯƽƯśƺƀŰƯƲƯżƯƹŵŚůŵŹŵƕƺƳƹŵźƷƾŵŵźĭ
ŵŚůŵŹŵƃŚƳƾźŰţŻřºƿƤŤƀºƯĨǀĭƮǀƵŶºƳźŚºƷƽƩŚºƘƟƹŵŹŵ
ƟƱŶƃǀźŞŚƷƽƕƺƳŚŤƫŵAƹ C ƯƾŶƃŚŝƫŚůŹŵƾřŵŹŵƶĩƿŵŚŬ
ƶƬůźƯŹŵƵŶƃƽƂƴĩřƹźŝƵƹǈƗƭƹŵŚºƷƽºſŚƯōƾŢºƟŚŝŹŵ
ŰƯǀƐƾŞŨţƶŝƍƺŝźƯǀŝŚºƸŤƫřŲſŚěŢƾƹºƿƜţŚºǀǀřźºƬưƗšƾ
řƿſŹŵƵŶƃŵŚŬǀŞƈƗƮŤƀƾżºĩźƯƽºƯƾŶºƃŚŝÐÎÏÕŹŵ
ƶƘƫŚƐƯƽƳŚƯǀŻŚƟƹŵŵŹŵƩŶƯżƽƶƘƫŚƐƯŢŰţƵƹźĭŹŚƸģŹŵ
řźŝƽƫřŶƯƹŵźƷǀŵŹŵƶŤƿƴƘƾLickingƹFlinchingŵƺºūƹ
ŢººƃřŵƹŢººƯǈƗƹŵźººƷţŢººŰţƵƹźººĭƶººſŹŵŵŹŵǀŹŚººư
ƯōǀƫřŶºĮǀŚƤƯŹŵƲºƿŶƷŚºƃƵƹźºĭŚºŝƶƀºŝƶƹºƿƬƛŹŵƵĦŢºƔ 
ÒÍƯǀƬƾƭźĭźŝĩǀƭźĭƺƬǈƯŚĩƂƷŚĩƴƃƹŹƾŢƃřŵƶºģźºĭř
ĪƀºţźŧřǀƴƾƱōŹŵŻŚºƟŻřƲƯżºƯƶºƬůźƯƽŵŚºůŝºǀźŤƄƺºŝŵ
ƱŚưƷŶƃƵŹŚƃřƶĩŹƺƏƯōǀƫřŶĮǀƶƳřŵŹŵƲƽƀºŝǀŹŚƽƯŻřºǀƵƺ
ŚººƷƽŹřŵżººƜƯƿººƯŢººƟŚƾŵƺººƃÏÐÎÓƯŤŚƖŝŚººƴƯƶƳŚƠººſ
ţŚƗǈƏřƾưĩƾŵŹƺƯŹŵƯōǀƫřŶºĮǀƲºƯŽźŤºſŵŹŵƾŶºƃŚŝŹŵ
ƿĪƾřŻřƿšŚƘƫŚƐƯƲƶĩƹźŝƽĭǀƵŚ Armeniacae semenƶĩ
ƹŚůƽŵŚƤƯƿƳřƹřźƟźƾƯōǀƫřŶĮǀƯƲƾŶºƃŚŝŶºƃƭŚºŬƳřšřźºŧř
ŝƾŵŹŵƽŝŚºƸŤƫřŶºƋƹƾŵźĭƵŶƷŚƄºƯºƿŶÎÒºƴĤưƷǀƲŹŵ
ƶƘƫŚƐƯřƽƯŻŹŵƶĩǀƶƴƽŝźŧřƾŵŹŵƽĮŤƀŝřƹƹƾƯōǀƫřŶĮǀƲŹŵ
ƁƺƯŚƷŢſřƵŶƃƭŚŬƳřƳǀżźŧřŝƾŵŹŵƽƯōǀƫřŶºĮǀƲƁŹřżºĭ
ŢſřƵŶƃƶĩŝƾŵŹŵƽƱōųźŝŶƣŚƟƾŻřƇƺƈųǀšŚŹŚºŤƟŹƽ
ƃŚƳƾŹżţŻřƿƢƟźƯǀƲůŹŵǀƱřƺŵƺŝƹřƿŶºŝƲƿºƴƘƯƲƾŢºſř
źŧřƶĩōƯǀƫřŶĮǀƯƲƾŚŝƿźƏŻřǇƺƇřŢƀƿŰƯƢǀºƐƾŢƏŚºſƹ
ƹŶƃŚŝƵŶƃǇŚưŤůřſǀěƹřŵŹŵŶƋƮŤƀǀŗƺºǀŶƽƳŚĪƯŹŵºǀƮƀ
ƄƤƳƱōƾŵŹřŶƳÏÔŹŵưƷǀƯŻƲǀƤŰţŹŵƶƴǀŵƶŝŚƄƯƢƿźĮƽ
ŹżţŚŝƿƫŚƯźƟƢǀƲƱŚƯżưƷŵŹŵŹŚºŤƟŹżŬţºƿƶƽƫƺºĪƫƺƯƾC-
fosŹŵƳƺŹƹƱŚƷƽƗŚŴƳƾƹƂŬƴſŚſƿŚĩƺŤƿƲŚƷƽŝŚƸŤƫřƾŹŵ
ƁƺƯŝŚƷſŹźƾŵźĭƿƯōƶĩŶƃƆŴƄƯƹŶǀƫřŶĮǀƲŚŝƱŚƯżưƷ
ŚƷŹƺŤĩŚƟƂƷŚĩƽěǀŝŚºƸŤƫřƂƾřŹŵŹŵƳºǀżƂƷŚºĩºƯƾŶºƷŵ
ÏÓƹÏÒřƿŚŤƳƲƿŪŚŤſřŹŹŵƽƿƶŤƟŚŚƷƽƯŚƯƂƷƹĦěƾŝŚƃŶƴ
ºƘƫŚƐƯŹŵšŚŚºƷŻƹŵŻřƵŹŚºƃřŵŹƺºƯƽŻºƿźÎƯǀºƬƾƭźºĭźºŝ
ĩǀƭźĭƺƬƯōǀƫřŶĮǀŹżţƹƲƿƳǈƌƗƢƾƱōŢºſřƵŶºƃƵŵŚƠŤºſř
ƫƹƾŚƷŻŵŻřŚƯƽźţǇŚŝŝƶƣŚƠƇƱƹŹŵƪĪƃƾƱōƲƯżƯƹƵźºƸŝ
ŵźŝƿŝŚţƮƾŵŹŵƽƺƣƽźţƽŚưƳƶŝźŬţřŹǀƿƵŵřŵƹƮŚƷƽƱŚƄƳŚƯ
ŢƔƬƛƶĩŵřŵÒÍƯǀƬƾƭźĭźŝĩǀƭźĭƺƬƯōǀƫřŶºĮǀŢºſřŹŵŚºƣƲ
ŚţŝƾŵŹŵƽưƗǀƤƾřƿřƱƹŶºŝŶºƴĩŵŚºŬƿƉŹřƺºƗƶºĪƴŞƳŚºūƾ
ŶƃƿŶƽřŹƮƷŝƶŶºƃŚŝƶŤºƃřŵƩŚŞƳŵƉŹřƺºƗŵŹƺºƯŹŵƶºŤŞƫř
ƃŚƳƾŚŝƱōšŶƯŻřŹŵƝźƈƯŻřƿƯŶƹƶƘƫŚƐſŹźŝƾĭŹřźƣǀŵź
ŞƳŚūźŧřŚƸƴţƾƵŶƷŚƄƯƪŝŚƣƘƫŚƐƯŹŵŚºƯƶŜºƣŚƘŤƯºƿƶºŤƠƷĨ
ŹżţƿƯōƢǀƫřŶĮǀƲƴƘƯƂƷŚĩƾůƱŻƹŹřŵǀƮºƷƱōƹšŚºƳřƺŹŵ
ŢƔƬƛÒÍƯǀƬƾƭźĭźŝĩǀƭźĭƺƬŵƺŝºƴĤưƷǀƲƲƯżºƯƝźƈºƯ
ƯōǀƫřŶĮǀřżƟřƶŝźŬƴƯƲƿƂħŶƳřžºěŢƗŚſƹŵŹŵƱƺųŶƴƣ
źųōŻřƿŹżţƲƿƵƹźĭŹŵƢŚƷƽţǀƵƹźĭƶŝŢŞƀƳŹŚưŶƷŚƃŶºƃ
řƶĩƿřżƟřƲƿŹŵƂŢƔƬƛÒÍƯǀºƬƾƭźºĭźºŝĩǀŵƹŶºůƭźĭƺºƬ 
ÎÍŝŶƇŹŵǀƵƹźĭŻřźŤƄŶƷŚƃŵƺŝƫƹƾŹŚƯōƁŻŹřƽŢƃřŶƳ
ŚƯšřŶƷŚƄƯŹŵŹżţƿƯōƢǀƫřŶĮǀƁƺºƯƶŝƲƯŚºƷºǀƝźƈºƯƱřż
řŹřŸƛŝƶƹƿšŚƗŚſŹŵƵĦƫƹřǀƶĩŶƳřƾƂƷŚºĩŵřŻřǇŚºưŤůřƹŵ
řƿźƏƲƿŜūƺƯƢƬƤţǀƪůƱŻƹǀŶºƃšŚºƳřƺřźŝŚºƴŝƿƲºĪưƯƲ
ŢſřŹżţƿƯōƢǀƫřŶĮǀƲŝƶƤŤƀºƯŹƺºƏǀƮƿºƴƘƾźŰţºƿżºĩźƯĨ
ſǀźƽƿŚĮƴſźĭżĩźƯŹŚƸƯƾƹƿơźƏŻřŚŵƿŶƴƳŚƯźĮřżºƟřƿƂ
ŮƃźţţŚŤſƺţŚƯƺſǀƲƿŚƲĭŚĭƺƬĭƝźƈƯƹŚƸŤƃřƂƷŚĩŜŞſ
ƛƶƫřŢưƘƳźŤĩŵǀƾŞřŹŚƨưƷƹƱ
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ŵŵźĭřŸƛÐÐƹÐÏºƴĤưƷǀƯōźºĭřƲǀƫřŶºĮǀŹŚºƸƯŜºūƺƯƲ
ſǀƫŚƴĮǀƫƺƀƳřĬƴǀƲƳǀżºƯŵƺºƃƾřŶºƳřƺţƿºŝŵŚºŬƾŚƸŤºƃřƾƿƹ
ƷǀƬĭźĜºǀưƀƾŚưƳºƿŶÐÑƹÏÏřźºŝƶºĩƽŵŹºƿřšŚºŞŧřŚºƿƲ
ƋźƟǀƳƹšŚǀżƳŚĪƯŢųŚƴƃǀƣŵƮƀǀƢƯōǀƫřŶĮǀƱŻƹƂƷŚĩźŝƲ
ƳřŸƛƝźƈƯƹǀưĪţšŚƘƫŚƐƯƭŚŬƳřƶŝŻŚǀƬƾƯƾŶƃŚŝ

ŤƳǀƶŬĭǀźƽ
ºŝƶƶºƇǈųŹƺºƏƾºƯŢºƠĭƱřƺºţŹżţºƿƣŚƠºƇƱƹŹŵƢƾ
ŢƔƬƛŚƷƽÎÍÏÒƹÒÍƯǀºƬƾƭźºĭźºŝĩǀƯōƭźĭƺºƬǀƫřŶºĮǀƲ 
ſƁƺƯŹŵŹƺƽźƳŜūƺƯƫŚƯźƟƎſƺţƵŶƃŚƤƫřŵŹŵƂƷŚĩǀƲ
ŹŵºƿŻŵƶºŝƶŤƀºŝřƹŶºƳƹŹĨŶºƃƹŢºƔƬƛÒÍƯǀºƬƾƭźºĭ 
źŝĩǀřźŝƵƹǈƗƭźĭƺƬƿƺƣƶĪƴƽźţƿŵŹŵŶºƋźºŧřƲƽƱŚƄºƳřŹ
ŵřŵƂƷŚººĩŦººƗŚŝůƱŻƹǀšŚººƳřƺƳººǀŵźĭżººƿŶƯōǀƫřŶººĮǀƲ 
ĪƀţźŧřǀƴƾƺƣƽźŝŝŚƸŤƫřŵŹŵƾƶŤƃřŵƹŝǇŚưŤůřƱřƺŤōŹŵƿƵŶƴ
ƱōƱřƺƴƗƶŝřŹºƿĨƹŹřŵƽƵŵŚƠŤºſřśŚºƸŤƫřŶºƋƹŵŹŵŶºƋ
ưƳŵƺ

ŶƤţƿźĪƄţƹź
řƿƄƷƹĦěŭźƏƲƾŚưůŚºŝºƿƫŚºƯŢƾƄºƷƹĦěŢºƳƹŚƘƯƾ
ƵŚĮƄºƳřŵĪºƃżěƭƺºƬƗƾƹżºƣƿƵŶĪƄºƳřŵƹƲŚºƷƽĪºƃżěƾƹ
ěǀĪƃżěřźƾŵźĭƭŚŬƳřƿŢſřƵŶƶƬǀºſƺƴƿŶŝƶºƧšŚºưůŻŻřƹ
ŹŚĪưƷƽŚƳōƯźĪƄţƱƾƺƃŵ
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Background and Objective: Amygdalin is likely to have analgesic and metabolic effects. In this study, the 
effects of chronic administration of amygdalin were investigated on the pain threshold, weight and blood 
sugar of mice. 
Materials and Methods: In this experimental study, formalin test was used as a chronic inflammatory model 
of pain. 60 mice (30-35 g) were divided into four groups (n=15) including: control and amygdalin 10, 25 and 
50 mg /kgw groups. Amygdalin was solved in saline and injected intraperitoneally every day at 9-10DP. The 
control group received saline intraperitoneally for one week. After the last treatment, 40µl formalin (2.5%) 
was injected to the right hind paw of the mice and pain symptoms (frequency of collecting flinching of the 
back skin and licking injection site) were recorded for 60 min. Weight of the mice was measured before and 
after the last treatment with amygdalin. Blood glucose was also measured at the end of the experiment. 
Results were analyzed by using one way ANOVA and Tukey or paired t-test. 
Results: Intraperitoneal injection of 10, 25 and 50 mg/kgw doses of amygdalin reduced pain in male mice. In 
concentration of 50 mg/kg, not only the pain was completely inhibited but the animalsweight also decreased 
compared to pre-treatment period. Chronic injections of amygdalin had no impact on normal blood sugar 
levels. 
Conclusion: Chronic intraperitoneal injection of amygdalin increases pain threshold in mice and may also 
cause weight loss. 
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